Phosphofructokinase from mollusc muscle is activated by phosphorylation.
Phosphofructokinase was purified from muscle tissue of two different molluscs, edible snails, Helix pomatia (gastropoda), and mussels, Mytilus edulis (bivalvia). Under denaturing conditions, both enzymes had a molecular mass of 82 kDa. In the presence of ATP-Mg2+, the enzymes were rapidly phosphorylated in vitro by the catalytic subunit of cyclic AMP (cAMP)-dependent protein kinase purified from snail muscle and also by the C subunit of protein kinase from bovine heart. The extent of phosphorylation was 0.6 and 0.5 phosphate residues per subunit for the snail and the mussel phosphofructokinase, respectively. Phosphorylation of both phosphofructokinases effected a decrease in ATP inhibition at neutral or slightly acidic pH values and increased the affinity for fructose 6-phosphate. The resulting activation in the presence of suboptimum fructose 6-phosphate concentrations was more distinct for the snail enzyme. In addition, phosphorylated phosphofructokinase from mussels exhibited a marked increase in Vmax when activated by either 5'-AMP or fructose 2,6-bisphosphate.